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prepared from histamine (Dale & Dudley, 1921 ) was dissolved in i-NaOH (10ml.) and benzoylated with benzoylchloride (4g.) and 2N-NaOH (16 ml.) in the usual way. The oil which formed during the reaction was extracted with chloroform, the extract washed successively with N-NaOH, water and 2N-HCl, dried and evaporated in vacuo. Twice crystallized from 60% aqueous ethanol, the product had m.p. 2150. (Yield, 25%.) (Found: C, 73-2; H, 5-t; N, 10-1. Calc. for C2,sH,,03N.: C, 73-4; H, 5-4; N, 9.9%.) The mother liquor from the benzoylation was acidified and most of the benzoic acid removed by filtration. The solution was then steam-distilled. The distillate was made just alkaline with NaOH and concentrated to small volume.
The residue was then acidified with H$S0 and again distilled. The distillate was strongly acid, although apparently free from H5O8, and reduced AgNO3 under acid conditions. SUMMARY 1. It is shown that histidine reacts with one mol.
of formaldehyde to give a tetrahydropyrido-iminazole carboxylic acid. The structure of this acid has been demonstrated by decarboxylation followed by a Bamberger-Berle fission. In presence. of excess formaldehyde a very insoluble methylol derivative of this product is obtained.
2. The dissociation constants of the two compounds have been measured and compared with those of histidine.
3. The kinetics of the reaction have been examined and the bearing of the results on the formaldehyde titration of histidine been discussed. We have had difficulty in the assay of nicotinic acid in cereals and cereal products by the chemical method described by Kodicek (1940) , owing to the presence of interfering substances. On the other hand, the microbiological method originally introduced by Snell & Wright (1941) , later modified by Krehl, Strong & Elvehjem (1943) , and now further modified, has been found to be expeditious and accurate.
The chief drawback to the Snell & Wright method as originally published was the non-linearity of the standard curve with concentrations of nicotinic acid above 0-15-0-2,g./1Oml. This difficulty was overcome by Krehl et ofmedium). In the present investigation the modifications that have been found to give the best results in addition to those described by Krehl et al. are: (1) to double the concentration of casein hydrolysate
(1 % instead of 0-5 %), (2) to maintain the concentration of biotin at 0-4,ug./1000 ml. medium, (3) to add xanthine and (4) to add 0-1 % xylose. In,organic salt solution A 5 0 ml.
Inorganic salt solution B 5 0 ml. After mixing, the inedium is adjusted to pH 6-8 with sodium hydroxide and the volume made up to 500 ml. with water. This gives a mixture having twioe the conoentration of the final assay medium. It is necessary to carry out each assay at four different levels. It will be found convenient to take 1-0, 2.0, 3*0, 4 0 ml. of each' extract for an assay. All concentration levels of standard nicotinic acid solution and extracts are set up in duplicate. After the volume of the tubes has been adjusted to 10 ml. they are plugged with cotton-wool and autoclaved for 10 min. at 10 lb. pressure, cooled and inoculated with one drop of inoculum per tube from a sterile pipette. The tubes are incubated for 72 hr. at 370 and then titrated. Good results can be obtained after 48 hr. incubation, but it was found to be more convenient in routine work to maintain a standard incubation time of 72 hr.
The standard curve (Fig. 1) Table 4. A number of beers and vinegars was also asayed for nicotinic acid content. The results are shown in Table 8 . It is of interest to compare the nicotinic acid content of modern beers, samples 1-7, with those brewed 45, 70 and in one case 150 years ago. The specimen called 'Chancellor' is abnormally high in nicotinic acid. The same is true of its riboflavin content (3-9pg./g.).
The opportunity was taken to assay the'nicotinic acid of various hopped and unhopped worts and to compare the values with the gravities of the liquors (Table 9 ).
It will be seen from Table 9 that there is a direct correlation between the nicotinic acid content and the gravity of the liquors. The values for miscellaneous products assayed for nicotinic acid are given in Table 10 .
DISCUSSION
Lactobacillus arabinos is less exacting than L. helveticus (L. casei e) in its vitamin requirements. Only three growth-factors need .be given for normal growth, namely nicotinic acid, pantothenic acid and biotin, whereas L. helvetiu requires in addition riboflavin, pyridoxin (or 'pseudopyridoxin') and the at present ill-defined factor or factors contained in 'folic acid' concentrates, which are to be found Extraction of cereal samples with water alone will not remove the whole of the nicotinic acid content of the grain. There is also present in cereals a ni¢o-tinic acid precursor (cf. Melnick, 1942) , which is converted to nicotinic acid in the presence of alkali in the cold, but with acid only on heating. It is probable that Brown et al. failed to extract the whole of the nicotinic acid from their samples, since they used water alone for this purpose.
The low nicotinic acid content of rye and oats is surprising. It might have been expected that the values would have been of the same order as that of wheat and barley. In the case of maize the nicotinic acid content of starchy maize is approximately 50 % of that of sweet varieties. It has been known for some time that the nicotinic acid content of maize is low and maize is said to be a. component of a pellagra-producing diet (maize, salt meat and molasses). Nevertheless, compared with rye and oats the nicotinic acid content of maize is relatively high and it would be of interest to know whether the inoidence of pellagra in rye-consuming countries, e.g. Italy and the Balkans, is connected with the low nicotinic acid content of this cereal. SUMMARY 1. A number of modifications and improvements have been made in the original Snell & Wright medium for the microbiological assay of nicotinic acid, using Latobacillua-arabinoau 17/5.
2. The nicotinic acid content of cereals, cereal products and other foods has been assayed.
